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Experimental 

Crystal data 

[Ti(C 2 H 6 N) 2 (C 12 H u N 2 ) 2 

M, = 502.48 

Triclinic, PI 

a = 8.6363 (17) A 

b = 9.887 (2) A 

c = 16.666 (3) A 

a = 77.15 (3)° 

P = 84.72 (3)° 



Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2005) 
7mm = 0.917, r maI = 0.933 

Refinement 

R[F 2 > 2a(F 2 )] = 0.039 

wR(F 2 ) = 0.121 

5 = 1.08 

4578 reflections 



y = 71.82 (3)° 
V = 1317.8 (4) A 3 
Z = 2 

Mo Ka radiation 
jtt = 0.35 mm -1 
T = 293 K 

0.25 x 0.23 x 0.20 mm 



6581 measured reflections 
4578 independent reflections 
3886 reflections with I > 2a(l) 
R„, = 0.024 



320 parameters 

H-atom parameters constrained 
Ap max = 0.32 e A~ 3 
Ap mi „ = -0.33 e A~ 3 



The mononuclear title complex, [Ti(C 2 H 6 N)2(C 1 2H 11 N 2 )2], 
was synthesized by the reaction of l-phenyl-A L [(pyrrol-2- 
yl)methylidene]methanamine with Ti(NMe 2 )4. The Ti IV atom 
is coordinated in a distorted octahedral geometry by four N 
atoms from two derivatized methanamine ligands and two N 
atoms from two dimethylamide ions. The dihedral angles 
between the pyrrole and phenyl rings in the bidentate ligands 
are 62.36 (9) and 78.32 (8)°. In the crystal, a weak tt-tt 
stacking interaction [centroid-centroid distance = 3.864 (2) A] 
involving centrosymmetrically related molecules is observed. 

Related literature 

For the synthesis of A'-[(pyrrol-2-yl)methylene]-l-phenyl- 
methanamine, see: Brunner et al. (1998); Joly & Jacobsen 
(2004); La Regina et al. (2007). For the structures of related 
complexes, see: Li et al. (2008); Brunner et al. (2003); Simpson 
et al. (2004); Wansapura et al. (2003); Beer et al. (2003). 




Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT 
(Bruker, 2005); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: RZ2726). 
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Bis[2-(benzyliminomethyl)pyrrol-1-ido-K- 2 N,N f ]bis(dimethylamido- 
*:N)titanium(IV) 

Zhou Chen, Yonglu Liu, Yahong Li and Bin Hu 
Comment 

The ligand Af-[(pyrrol-2-yl)methylene]-l-phenylmethanamine can be synthesized by different methods (Brunner et al, 
1998; Joly & Jacobsen, 2004; La Regina et al, 2007). This ligand has been used in the synthesis of a series of metal- 
organic complexes such as Ir(III) (Li et al, 2008), Rh(III) (Brunner et al, 2003), Pd(II) (Simpson et al, 2004), Cu(II) 
(Wansapura et al, 2003), Zn(II) and Ni(II) (Beer et al, 2003) by the reaction of the ligand with metal salts. Herein we 
report the synthesis and crystal structure of a titanium(IV) complex of this ligand. 

The molecular structure of the mononuclear title complex is shown in Fig. 1 . A distorted octahedral coordination 
geometry about the metal atom is provided by four nitrogen atoms from two A^-[(pyrrol-2-yl)methylene]-l-phenyl- 
methanamine ligands and two nitrogen atoms from two cw-arranged dimethylamino ions. In the bidentate ligands, the 
dihedral angles formed by the pyrrole and phenyl rings are 62.36 (9) and 78.32 (8)°. In the crystal structure, a weak n — n 
stacking interaction involving the C7-C12 phenyl rings of centrosymmetrically-related molecules with a centroid-to- 
centroid distance of 3.864 (2) A is observed. 

Experimental 

To a solution of Ti (NMe2)4 (0. 112 g, 0.5 mmol) in THF (2 mL) was added A r -((pyrrol-2-yl)methylene)-l phenyl- 
methanamine (0.184 g, 1 mmol) in THF (3 mL). After stirring at room temperature overnight, volatiles were removed in 
vacuo, resulting in an orange solid (0.236 g, yield 94 %). Single crystals suitable for X-ray diffraction were grown from a 
toluene/hexane (1:1 v/v) solution at -35°C. 

Refinement 

All H atoms were positioned geometrically and refined using a riding model, with C — H = 0.93-0.97 A and with L r i S0 (H) 
= 1.2f/ eq (C) or 1.5C/eq(C) for methyl H atoms. 

Computing details 

Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT (Broker, 2005); data reduction: SAINT (Broker, 2005); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHEIXL97 
(Sheldrick, 2008); molecular graphics: SHEIXTI (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound, with 30% probability displacement ellipsoids. H atoms have been omitted 
for clarity. 

Bis[2-(benzyliminomethyl)pyrrol-1-ido- »f 2 iV,iV']bis(dimethylamido-/i:iV)titanium(IV) 



Crystal data 

[Ti(C 2 H 6 N) 2 (C I2 H u N 2 ) 2 ] 
M r = 502.48 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.6363 (17) A 

6 = 9.887 (2) A 
e= 16.666 (3) A 
a = 77.15 (3)° 

R = 84.72 (3)° 

7 = 71.82 (3)° 
V= 1317.8 (4) A 3 

Data collection 

BrukerAPEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and at scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2005) 
T mm = 0.917, r max = 0.933 

Refinement 

Refinement on F 1 
Least-squares matrix: full 
RIF 2 > 2o-( J P 2 )] = 0.039 
wR(F z ) = 0.121 
5= 1.08 



Z=2 

P(000) = 532 
char 

D x = 1.266 Mgrrr 3 
Mo radiation, 1 = 0.71073 A 
Cell parameters from 5124 reflections 
0 = 2.4-27.7° 
= 0.35 mnT 1 
7=293 K 
Block, yellow 
0.25 x 0.23 x 0.20 mm 



6581 measured reflections 
4578 independent reflections 
3886 reflections with/> 2a{I) 
R mt = 0.024 

"max ^J-" ■> "min 



A = -10— »9 
£ = -ll->-10 
/ = -19-»16 



4578 reflections 
320 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 
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Secondary atom site location: difference Fourier w = \l[a\F 2 ) + (0.0714P) 2 + 0.103 IP] 

map where P = (F 2 + 2F 2 )/3 

Hydrogen site location: inferred from (A/<r) max = 0.001 

neighbouring sites Ay9 max = 0.32 e A~ 3 

H-atom parameters constrained Ay9 min = -0.33 e A~ 3 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


11 *ITJ 


Ti 


0.18544(4) 


0.26945 (3) 


0.33887 (2) 


0.02838 (14) 


Nl 


0.0595 (2) 


0.16019(17) 


0.28584(11) 


0.0320 (4) 


N2 


0.2912 (2) 


0.27040(17) 


0.20770 (10) 


0.0320 (4) 


N4 


0.0277 (2) 


0.48183 (17) 


0.26901 (10) 


0.0304 (4) 


N3 


0.2968 (2) 


0.42386 (17) 


0.35233 (10) 


0.0309 (4) 


N5 


0.3662 (2) 


0.10471 (18) 


0.37812 (11) 


0.0359 (4) 


N6 


0.0465 (2) 


0.27976 (18) 


0.43391 (11) 


0.0371 (4) 


C7 


0.3511 (3) 


0.4759 (2) 


0.10416(13) 


0.0347 (5) 


C14 


0.4206 (3) 


0.5713 (2) 


0.38831 (14) 


0.0393 (5) 


H14 


0.4952 


0.6017 


0.4110 


0.047* 


C17 


0.0711 (2) 


0.5917(2) 


0.27540(13) 


0.0316(5) 


H17 


0.0121 


0.6853 


0.2503 


0.038* 


C16 


0.2107 (2) 


0.5676 (2) 


0.32156(12) 


0.0294 (4) 


C19 


-0.1969(2) 


0.6496 (2) 


0.17407(13) 


0.0323 (5) 


C4 


0.1141 (3) 


0.1328 (2) 


0.20891 (13) 


0.0330 (5) 


C5 


0.2381 (3) 


0.1951 (2) 


0.17016(13) 


0.0342 (5) 


H5 


0.2795 


0.1808 


0.1182 


0.041* 


C13 


0.4227 (3) 


0.4287 (2) 


0.39300 (13) 


0.0362 (5) 


H13 


0.5005 


0.3473 


0.4205 


0.043* 


CI 


-0.0532 (3) 


0.0895 (2) 


0.30949 (15) 


0.0401 (5) 


HI 


-0.1108 


0.0885 


0.3595 


0.048* 


C20 


-0.3424 (3) 


0.7220 (2) 


0.20766 (14) 


0.0397 (5) 


H20 


-0.3826 


0.6768 


0.2565 


0.048* 


C15 


0.2844 (3) 


0.6603 (2) 


0.34270 (13) 


0.0359 (5) 


H15 


0.2502 


0.7614 


0.3293 


0.043* 


C6 


0.4175 (3) 


0.3353 (2) 


0.16516(14) 


0.0409 (5) 


H6A 


0.4937 


0.2657 


0.1365 


0.049* 


H6B 


0.4776 


0.3529 


0.2062 


0.049* 


C2 


-0.0721 (3) 


0.0186 (2) 


0.25006 (16) 


0.0456 (6) 


H2 


-0.1427 


-0.0367 


0.2527 


0.055* 


C18 


-0.1036(3) 


0.4969 (2) 


0.21361 (15) 


0.0417 (5) 


H18A 


-0.1803 


0.4503 


0.2448 


0.050* 
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Atomic displacement parameters (A 2 ) 




Tjn jjii 


LP 3 


U 12 




TJ23 


Ti 


0.0237 (2) 0.0252 (2) 


0.0335 (2) 


-0.00713 (15) 
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/ 1 oa 

(12) 


a mon 
0.03Z0 


/1 1 A 

(11) 


A AC3 1 


(13) 


A A1 1 O /OA 

— o.oi3z (y) 


O AOC A (A AA 
0.0030 (10) 


A AO A A (A OA 

—0.0044 (10) 


CzO 


A AT A C 
0.0343 


/ 1 ia 
(13) 


a r\/\ i /i 
0.0414 


/1 OA 

(12) 


A A/1 A£ 

U.U4U0 


M 0\ 

(12) 


A A 1 OO (A (\\ 

— O.Olzz (10J 


O OOOT /OA 

0.000 / yy) 


O OOO A (A OA 

— 0.00z4 (10) 


CI j 


A AT QA 

0.03y0 


/1 1\ 

(13) 


A OQ /I O 

0.0340 


(11) 


a nni 
U.Uj /o 


(A 1 

(11) 


A A1 0 c /r\\ 

—0.0133 (y) 


O OO 1 O /OA 

0.0010 (y) 


O OOOO /OA 

— o.ooyy (y ) 


Co 


A AO A 1 

o.ozyi 


/ 1 oa 

(12) 


A f\A 1 /C 

0.0436 


/ 1 oa 

(12) 


A A/1 £"3 

U.U463 


(13) 


A A 1 1 1 / 1 A\ 

—0.0133 (10) 


A AA^ A / 1 AA 

0.0064 (10) 


A A A 11 / 1 AA 

—0.0011 (10) 


Cz 


A AT CO 

0.033Z 


(13) 


O.OJzV 


(11) 


a mi 1 
U.0/31 


(17) 


a nice n a\ 
— O.OIjj (10J 


A AA1 O /1 1 A 
0.001Z (11) 


a nm /11A 
-0.013Z (11) 


Clo 


A A1 /CO 

0.0365 


(13) 


A AOA*7 

O.Ozy / 


/1 1 A 

(11) 


A AC O "3 


(\ A\ 

(14) 


A AAA! SCi\ 

— 0.00^/ (y) 


A A1 AO /11A 

—0.0195 (11) 


A A A 1/1 / 1 AA 

—0.0014 (10) 


CZ4 


0.0363 


(A 1\ 

(13) 


A A/I O O 

0.0433 


/i OA 

(12) 


A A/1 C£ 


(13) 


A A 1 1 O (A (\\ 

—0.01 13 (10J 


O OOC A (A OA 

0.0034 (10) 


OOI C\£. / 1 OA 

— 0.0106 (10) 


Clz 


0.0336 


(15) 


0.0443 


(A 0\ 

(12) 


A A/I 1 A 


(13) 


A AT7C (A A \ 
— O.OZ/3 (11J 


A AA/1 A / 1 1 A 

0.0040 (11) 


A A 1 1 A / 1 AA 

—0.0110 (10) 


C3 


A AT A*7 

o.o3y / 


(13) 


A A1 O A 

0.0320 


(11) 


A ACTA 


('I A\ 

(14) 


A f\f\£H (A (W 

— O.OOo / (10) 


A AA/1 H / 1 AA 

—0.004/ (10) 


A A 1 1 C / 1 AA 

—0.0133 (10) 


Czz 


A ACAO 


(A £\ 

(16) 


a m ac 
0.0303 


(11) 


A ACA"3 


(15) 


A AAC O ( A A\ 

— O.OOjo (11) 


A A 1 AO / 1 O A 

— O.Olyz (Iz) 


A AAA*7 / 1 1 A 
0.000/ (11) 


r*A a 
CI 1 


a A/i on 
0.04yy 


/1 CA 

(15) 


o o/; 1 1 
0.061 1 


n ca 
(15) 


A f\1£A 

U.U3o4 


(a o^ 
(12) 


A AOTO {A OA 

— O.Oz ly (Iz) 


O 000*7 /1 OA 

—0.000/ (10) 


O OO 11 /1 1 A 

—0.001 1 (11) 


Co 


a A/i /; 1 
0.0461 


(A A\ 

(14) 


A (\AH A 
0.04 / 1 


CA 1\ 

(13) 


A Al C A 


^ 1 o\ 

(12) 


A AO IO /1 1 A 

— O.Ozlz (11) 


A AAO/ (A AA 
0.005O (10) 


A A 1 1 H / 1 AA 

—0.011 / (10) 


/ • o /, 
Czo 


A A1 1 C 

0.0333 


/1 9. A 

(13) 


A fic/;'} 
0.0363 


/1 CA 

(15) 


A AC ^> A 


(15) 


A AACO /1 1 A 

O.OOjo (11) 


A AA/O / 1 1 A 
— 0.00O5 (11) 


A AAA*7 /1 OA 

— o.ooy / (IZ) 


CIO 


A A/1 1 

0.0436 


/1 /1A 

(14) 


A A A 1 A 

0.0430 


/1 ')^ 

(13) 


A A/1 AA 


(A A\ 

(14) 


AA1/1/1 fAA\ 

—0.0144 (11) 


A AA*7 1 / 1 1 A 

0.00/1 (11) 


A AACO /1 1 A 

0.003Z (11) 






C\A\ 
l lq 7 


0 0^,6? 


CI ^ 


0 061 ? 


f 1 6~> 


-0 01 60 

\J.\J 1 Uu ylsLJ 


0 014.6 (\ 1\ 




C21 


0.0310 


(13) 


0.0436 


(13) 


0.0650 


(16) 


0.0033 (10) 


-0.0035 (11) 


-0.0137(12) 


C23 


0.0675 


(18) 


0.0457 


(13) 


0.0394 


(13) 


-0.0263 (13) 


-0.0039 (12) 


0.0049(11) 


C9 


0.0580 


(16) 


0.0380 


(12) 


0.0550 


(15) 


-0.0216(11) 


0.0110(12) 


-0.0101 (11) 


C27 


0.0571 


(17) 


0.0521 


(14) 


0.0419 


(13) 


-0.0155 (12) 


0.0052 (12) 


-0.0072 (11) 


C25 


0.0592 


(17) 


0.0276 


(11) 


0.0680 


(17) 


-0.0105(11) 


-0.0166(13) 


-0.0034 (11) 



Geometric parameters (A, ") 


Ti— N6 


1.8987 (18) 


C20— H20 


0.9300 


Ti— N5 


1.9091 (19) 


C15— H15 


0.9300 


Ti— N3 


2.1011 (17) 


C6— H6A 


0.9700 


Ti— Nl 


2.1134(19) 


C6— H6B 


0.9700 


Ti— N4 


2.2449 (19) 


C2— C3 


1.386 (3) 


Ti— N2 


2.2897 (18) 


C2— H2 


0.9300 


Nl— CI 


1.350 (3) 


C18— H18A 


0.9700 


Nl— C4 


1.379 (3) 


C18— H18B 


0.9700 


N2— C5 


1.277 (3) 


C24— C23 


1.380 (3) 


N2— C6 


1.482 (3) 


C24— H24 


0.9300 


N4— C17 


1.282 (3) 


C12— Cll 


1.384 (3) 


N4— C18 


1.479 (3) 


C12— H12 


0.9300 


N3— C13 


1.351 (3) 


C3— H3 


0.9300 


N3— C16 


1.387 (3) 


C22— C23 


1.361 (4) 


N5— C25 


1.455 (3) 


C22— C21 


1.377 (4) 


N5— C26 


1.456 (3) 


C22— H22 


0.9300 


N6— C27 


1.451 (3) 


Cll— C10 


1.373 (4) 


N6— C28 


1.459 (3) 


Cll— HI 1 


0.9300 


C7— C12 


1.379 (3) 


C8— C9 


1.385 (3) 


C7— C8 


1.382 (3) 


C8— H8 


0.9300 


C7— C6 


1.508 (3) 


C26— H26A 


0.9600 
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C14— C13 


1.389 (3) 


C26— H26B 


0.9600 


C14— C15 


1.399 (3) 


C26— H26C 


0.9600 


C14— H14 


0.9300 


CIO— C9 


1.369 (4) 


C17— C16 


1.419(3) 


CIO— H10 


0.9300 


C17— H17 


0.9300 


C28— H28A 


0.9600 


C16— C15 


1.385 (3) 


C28— H28B 


0.9600 


CI 9— C20 


1.375 (3) 


C28— H28C 


0.9600 


CI 9— C24 


1.384 (3) 


C21— H21 


0.9300 


C19— C18 


1.504 (3) 


C23— H23 


0.9300 


C4— C3 


1.383 (3) 


C9— H9 


0.9300 


C4— C5 


1.432 (3) 


C27— H27A 


0.9600 


C5— H5 


0.9300 


C27— H27B 


0.9600 


C13— H13 


0.9300 


C27— H27C 


0.9600 


CI— C2 


1.381 (3) 


C25— H25A 


0.9600 


CI— HI 


0.9300 


C25— H25B 


0.9600 


C20— C21 


1.382 (3) 


C25— H25C 


0.9600 


N6— Ti— N5 


101.90 (8) 


C7— C6— H6A 


108.7 


N6— Ti— N3 


97.59 (8) 


N2— C6— H6B 


108.7 


N5— Ti— N3 


95.05 (7) 


C7— C6— H6B 


108.7 


N6— Ti— Nl 


94.23 (8) 


H6A— C6— H6B 


107.6 


N5— Ti— Nl 


97.39 (8) 


CI— C2— C3 


106.5 (2) 


N3— Ti— Nl 


160.70 (7) 


CI— C2— H2 


126.8 


N6— Ti— N4 


92.44 (7) 


C3— C2— H2 


126.8 


N5— Ti— N4 


163.77 (7) 


N4— CI 8— C19 


116.14(17) 


N3— Ti— N4 


75.34 (7) 


N4— CI 8— H18A 


108.3 


Nl— Ti— N4 


89.00 (7) 


C19— C18— H18A 


108.3 


N6— Ti— N2 


165.25 (8) 


N4— CI 8— H18B 


108.3 


N5— Ti— N2 


89.27 (8) 


C19— C18— H18B 


108.3 


N3— Ti— N2 


90.90 (7) 


H18A— C18— H18B 


107.4 


Nl— Ti— N2 


74.60 (7) 


C23— C24— C19 


120.7 (2) 


N4— Ti— N2 


78.01 (7) 


C23— C24— H24 


119.6 


CI— Nl— C4 


105.19(18) 


CI 9— C24— H24 


119.6 


CI— Nl— Ti 


137.79 (16) 


C7— CI 2— Cll 


120.8 (2) 


C4— Nl— Ti 


116.42 (13) 


C7— CI 2— H12 


119.6 


C5— N2— C6 


117.90(18) 


Cll— C12— H12 


119.6 


C5— N2— Ti 


112.70(13) 


C4— C3— C2 


106.4 (2) 


C6— N2— Ti 


129.23 (15) 


C4— C3— H3 


126.8 


CI 7— N4— CI 8 


121.51 (17) 


C2— C3— H3 


126.8 


CI 7— N4— Ti 


113.45 (14) 


C23— C22— C21 


119.7(2) 


CI 8— N4— Ti 


124.76 (13) 


C23— C22— H22 


120.2 


CI 3— N3— C16 


105.68 (17) 


C21— C22— H22 


120.2 


CI 3— N3— Ti 


138.25 (14) 


CIO— Cll— C12 


120.7 (2) 


CI 6— N3— Ti 


115.35 (13) 


CIO— Cll— Hll 


119.7 


C25— N5— C26 


110.80(19) 


C12— Cll— Hll 


119.7 


C25— N5— Ti 


120.62 (16) 


C7— C8— C9 


121.1 (2) 


C26— N5— Ti 


126.40 (15) 


C7— C8— H8 


119.4 


C27— N6— C28 


110.83 (19) 


C9— C8— H8 


119.4 


C27— N6— Ti 


120.95 (16) 


N5— C26— H26A 


109.5 
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p i o XT/" Tl 

C28 — N6 — Ti 


1 ^% *7 / 1 /'X 

127.38 (16) 


C12 — C7 — C8 


1 1 t n /o\ 

117.9 (2) 


C12 — C7 — Co 


ill ^7 /0\ 

121.7 (2) 


r^o t~*n t~^c 

C8 — C7 — Co 


1 on o /o\ 

120.3 (2) 


C13 — C14 — C15 


1 n/r c /o\ 

106. 6 (2) 


P11 p 1 /l TT 1 /I 

C13 — C14 — H14 


126.7 


pi f P 1 A TT1 < 

C15 — C14 — H14 


126.7 


XT /I pn pi /; 

N4 — C17 — Clo 


1 1 O "7/1 /1 0\ 

118.74 (18) 


xt a rn T T 1 T 
JN4 — CI / — HI / 


1 on £. 
120.6 


p i / p i -7 tti n 

Clo — C17 — HI 7 


1 on 

120.6 


1 C 1 XT'* 

C15 — Clo — N3 


1 1 n a a n o\ 

110.44 (18) 


pi f p 1 /_ PIT 

C15 — Clo — C17 


133.02 (19) 


xt j* p i / pn 
JN3 — Clo — CI / 


11/: C /I / 1 

116.34 (1 /) 


P1A P1f| PO ,1 

C2U — C 1 9 — C24 


1 1 o i£ / 1 n\ 

118.36 (19) 


/n^A pin pi o 

C20 — C19 — CI 8 


ni 1/1/1 n\ 

121.14 (19) 


po a pin pi o 

C24 — C 1 9 — C 1 8 


1 on c /o\ 

120.5 (2) 


XT 1 p A p ~) 

N 1 — C4 — C3 


1 1 n ah { 1 n\ 

110.47 (19) 


N 1 — C4 — C5 


i 1 1 t i / 1 n\ 

116.31 (19) 


C3 — C4 — C5 


111 1 / r\ \ 

133.2 (2) 


\Ti p c P" /i 

N2 — C5 — C4 


i i n o c si n\ 

119.35 (19) 


XT'") P C TJf 

JN2 — C5 — H5 


1 on o 

120.3 


p a PC TTC 

C4 — C5 — H5 


1 on i 

120.3 


X T "> /~1 1 1 PI 1 A 

N3 — Cl3 — Cl4 


111 i"i ri / 1 n\ 

111. 09 (19) 


XT'? pn TT 1 O 

N3 — C13 — H13 


1 O A C 

124.5 


C14 — C13 — H13 


1 O A C 

124.5 


XT 1 /" 1 PO 

Nl — CI — C2 


111 c /o\ 

111. 5 (2) 


XT 1 1 T T 1 

Nl — CI — HI 


124.3 


p ~\ pi T T 1 

C2 — CI — Hi 


124.3 


pin PO A po 1 

c l 9 — czu — Cz i 


1 OA O ZO\ 

120.8 (2) 


Pin pon TT1A 

C19 — C20 — H20 


119.6 


C21 — C20— H20 


119.6 


C16— C15— C14 


106.20(18) 


C16— C15— H15 


126.9 


C14— C15— H15 


126.9 


N2— C6— C7 


114.20(18) 


N2 — C6 — H6A 


108.7 



XTC f " O /" T TO / T"> 

N5 — C26 — H26B 


109.5 


H26A — C26 — H26B 


109.5 


\rr P^ / T TO /" 

N5 — C26 — H26C 


109.5 


T T -\ / i PO/" TTO/'P 

H26A — C26 — H26C 


109.5 


T TO /" T> P O /" T TO /" /" 

H26B — C26 — H26C 


109.5 


C9 — CIO — Cll 


119.1 (2) 


C9 — C10 — H10 


120.5 


1 1 /"I 1 /\ TTI A 

Cll — C10 — H10 


120.5 


XT/' p r\ q TTOO A 

N6 — C28 — H28A 


109.5 


XT/' /"^O O T TO ort 

N6 — C28 — H28B 


109.5 


TTOO A POO TTOO! - * 

H28A — C28 — H28B 


109.5 


N6 — C28 — H28C 


109.5 


TTOO A PTO TTIOr 1 

H2 8 A — C2 8 — H2 8C 


1 nn c 

109.5 


T TO O l~1 P 1 O TTOO P 

H28B — C28 — H28C 


109.5 


C22 — C21 — C20 


1 <~\ t\ t\ /o \ 

120.0 (2) 


/"'OO pn TTOI 

C22 — C2 1 — H2 1 


120.0 


/~\ <-> r\ po 1 TTOI 

C20 — C21 — H21 


120.0 


POO POO PO /I 

C22 — C23 — C24 


1 O C\ A /O \ 

120.4 (2) 


/"< O O /~1 — » ^> TTAA 

C22 — C23 — H23 


1 19.8 


f~~^<~\ A POO TTO") 

C24 — C23 — H23 


119.8 


p i (\ pn z^ 1 o 

C10 — C9 — C8 


1 o n a /o\ 

120.4 (2) 


p i (\ pn tta 

C10 — C9 — H9 


119.8 


/"I o /~in TTA 

C8 — C9 — H9 


119.8 


\t/" POT TTn A 

N6 — C27 — H27A 


109.5 


XT/" /"^OT TTOTT* 

N6 — C27 — H27B 


1 nn c 

109.5 


H27A — C27 — H27B 


109.5 


N6 — C27 — H27C 


109.5 


TTOT A /"""n T T -> -T /"• 

H27A — C27 — H27C 


109.5 


TTOTTi /"^OT T TT T/' 

H27B — C27 — H27C 


1 nn c 

109.5 


N5— C25— H25A 


109.5 


N5— C25— H25B 


109.5 


H25A— C25— H25B 


109.5 


N5— C25— H25C 


109.5 


H25A— C25— H25C 


109.5 


H25B— C25— H25C 


109.5 
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